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(2)1. Current literature highlights
1.1. Diels–Alder approach towards a Tet Repressor Library
The use of the Diels–Alder reaction presents a particularly
eﬃcient strategy for the parallel synthesis of complex
molecular structures. Two new carbon-carbon bonds are
formed with a high degree of region- and relative stereo-
chemical control. Such an approach has only rarely been
used in combinatorial synthesis. However, a recent paper
describes the use of consecutive Diels–Alder reactions in
the synthesis of a library of tetracycline analogues investi-
gated as potential binders to the tetracycline-inducible
repressor protein, TetR.1OH OH O O
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(5)The authors had created a mutant of TetR that displayed
speciﬁcity for the tetracycline analogue (1). A solution-
phase library approach was used to make a number of fur-
ther analogues via a strategy that involved the use of cross-
conjugated trienes as central building blocks facilitating
two consecutive cycloadditions with diﬀerent dienophiles.
Three naphthoquinones (2) were reacted with a range of
six cross-conjugated trienes (3), and then, the Diels–Alder
products reacted with a set of ten maleimides (4). Follow-
ing preparative hplc, the products (5) were obtained in 27
to 86% yield, with ninety-ﬁve percent showing purities
exceeding 90%.doi:10.1016/j.comche.2006.08.002
E-mail: nterrett@ensemblediscovery.com;1.2. Multicomponent reactions for antimalarial drug
discovery
Multicomponent reactions (MCRs) involving at least three
starting materials in a one-pot reaction remain one of the
most eﬃcient methods for rapidly generating molecular
diversity. One of the most valuable MCRs is the Ugi
4-component condensation (4CC) combining an amine,
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single-stage reaction yielding a-acylamino amides. In the
search for novel agents for treating malaria and sleeping
sickness, a recent paper describes the use of the Ugi reac-
tion to prepare heterocyclic compounds based on a known
antimalarial pharmacophore.2
In one variant of the Ugi 4CC reaction, precursor function-
ality can be combined into one reagent in a form known as
the 3-component 4-centre (3C/4C) reaction. This reaction
was employed to build a compound library in solution
where all of the library members contain the 7-chloro-4-
aminoquinoline unit (6), a known antimalarial pharmaco-
phore. The reactions were performed in parallel using an
excess of the ketoacids and isocyanides. The authors also
used the basicity of the quinoline amine in a ‘catch and re-
lease’ strategy on polymer-supported reagents as a means
of purifying the compounds.NCl
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(7)Products (7) were tested for antiprotozoal activity, and
amongst the library, one compound (7, m = 2, n = 5,
R = cyclohexyl) emerged as more potent against the P. fal-
ciparum chloroquine-resitant strain than chloroquine.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The synthesis of tris-allyl-DOTA starting from cyclen and
its application in the preparation of DOTA–peptide conju-
gates has been reported. The ﬁnal, extremely reliable de-
allylation was achieved on solid phase by diﬀerent methods
identifying morpholine/Pd(0) as the most suitable method
to obtain DOTA peptide conjugates in high yields.3
An eﬃcient synthesis of 2,4-diamino-5-ketothiazoles under
solid phase conditions has been achieved by the reaction of
polymer supported amidinothioureas with a-haloketones.
This novel synthetic approach involving traceless cleavagefrom the support is suited for automation, and allows solid
phase combinatorial synthesis of 2,4-diamino-5-ketothiaz-
oles in good yields and purities.4
Methyl b-D-galactoside has been converted to the corre-
sponding 3,4-O-stannylene acetal, which was selectively
benzylated with 3-iodobenzyl bromide and coupled to a
polymer-bound propargylic ether via a Sonogashira reac-
tion. The polymer-bound carbohydrate substrate was
cleaved from the resin with diﬀerent carbon nucleophiles
in a cobalt-mediated Nicholas reaction.5
A facile method for the solid-phase synthesis of pyr-
rolo[2,1-c][1,4]benzodiazepine dimers has been developed.
p-Nitrophenyl carbonate Wang resin attached to 2-amino-
5-methoxy-methyl benzoate has been utilised as the
resin-bound starting material and these reactions were
monitored by FT-IR spectroscopy of resin beads.6
A solid phase strategy has been developed for the synthesis
of a tetrahydro-b-carboline alkaloid library. The key trans-
formation was an acid-catalysed tandem intramolecular
Pictet–Spengler cyclisation from l-tryptophan which forms
acyl iminiums with synchronous cleavage of products from
the acid-labile SASRINTM solid support. A pilot library
with two diversity points has been successfully synthesised
in high purity to demonstrate this strategy.7
2.2. Solution-phase synthesis
The Groebke-type multi-component reaction (MCR)
between 3-amino-1,2,4-triazole, aromatic aldehydes and
isonitriles has been studied from the viewpoint of conve-
nient generation of combinatorial arrays of imidazo[1,2-
b][1,2,4]triazoles. However, it has been established that
the desired heterocyclic structures can be produced in mod-
erate to good yields in an oxidised form, when benzylic iso-
nitriles are used.8
2.3. Scaﬀolds for combinatorial libraries
Facile, mild and eﬃcient one-pot preparation of Na-Fmoc-
Ne-(benzyl, methyl)-lysine, a building block for monome-
thylated peptide synthesis, has been described. This
building block was proved to be eﬃcient for the synthesis
of site-speciﬁcally monomethylated peptide.9
A family of penta- and hexadentate metal ligating a-amino
acids, suitably protected for Fmoc solid-phase chemistry,
has been prepared. These residues incorporate the mono-
amides of ethanolaminetriacetic acid, ethylenediaminetri-
acetic acid, and ethylenediaminetetraacetic acid as metal
chelating side chains.10
2.4. Solid-phase supported reagents
No papers this month.
2.5. Novel resins, linkers and techniques
Three types of resins, related to spacer, environmental and
microenvironmental models were prepared by grafting
commercial AMP polymer with 2-[2-(2-aminoethyl-
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loaded and functionalised with Rink-amide linker and used
for a comparative synthesis of the classic diﬃcult sequence
ACP (65–74) by Fmoc/t-Bu chemistry.11
2.6. Library applications
The generation of chiral polyamine libraries has been suc-
cessfully accomplished following exhaustive reduction of
resin-bound peptides. The synthesis and screening results
of a positional scanning mixture-based library of chiral
hepta-amines in a radioreceptor assay for the opioid recep-
tor has been reported.12
A series of amide-modiﬁed farnesylcysteine analogues have
been synthesised and screened against human isoprenylcys-
teine carboxyl methyltransferase (Icmt). From a 23-mem-
bered library of compounds, six inhibitors were identiﬁed
and evaluated further.13
A structure–activity study based on the core structure of
clozapine has been accomplished by utilising high-through-
put synthesis. Several focused libraries were designed and
synthesised to quickly develop SAR, indicating that by
varying diﬀerent regions of clozapine, both D1-selective
and D2-selective compounds can be obtained.
14
A focused library of variously substituted 9-aminoacridine
compounds was screened for bioactivity against accumula-
tion of the infectious prion protein isoform, denoted PrPSc,
in a cell model of prion replication. The eﬃcacy of com-
pounds against PrPSc accumulation was inﬂuenced by both
substituents of the distal tertiary amine and acridine het-
erocycle, while cellular cytotoxicity was encoded in the
acridine heterocycle substituents.15
Novel T-type calcium channel blockers, selected from a
compound library, have been shown to inhibit the growth
of human cancer cells by blocking calcium inﬂux into the
cell, based on an unknown mechanism on the cell cycle
responsible for cellular proliferation. One of the com-
pounds was identiﬁed to be nearly equipotent with Cis-
platin against some human cancers in the micromolar
range.16
A novel biarylether melanin-concentrating hormone
(MCH) R1 receptor antagonist, has been identiﬁed
through high throughput screening, and the solid-phase
synthesis and structure–activity relationship of related ana-
logues has been described.17
The rapid rise in antibiotic-resistant Gram-positive bacte-
rial infections has prompted the development of novel
strategies for synthesis of large chemical libraries amenable
to high-throughput screening for antimicrobial activities.
The solid-phase synthesis of a 738,192 member pyrrolidine
bis-cyclic guanidine chemical library with 26 diﬀerent amino
acids at three positions of diversity and 42 carboxylic
acids at the fourth position has been described and devel-
oped for positional scanning and screened for bacterio-
static and bactericidal activities against the important
human pathogen methicillin-resistant Staphylococcus aur-
eus (MRSA).18Homo-cysteinyl peptides have been found to be more ac-
tive than cysteinyl peptides toward L1 metallo-b-lactamase
as reversible competitive inhibitors. A combinatorial li-
brary of more than 90 homo-cysteinyl peptides has been
synthesised and screened for their inhibitory activity to-
ward the L1 enzyme.19
Dynamic combinatorial library design exploiting the thiol–
disulphide exchange readily aﬀords access to glycosyldi-
sulphides. In order to reveal lectin-binding properties of
this type of non-hydrolysable sugar derivative, libraries
originating from a mixture of common building blocks
of natural glycans and thiocompounds were tested in a
solid-phase assay against three plant agglutinins.20References
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